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1/10
(Cold Neutral Medium; $\mathrm{C}\mathrm{N}\mathrm{M}$ ) $(\backslash \mathrm{V}\mathrm{a}\mathrm{r}\mathrm{m}$
$\mathrm{N}\mathrm{e}\mathrm{u}\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{l}\mathrm{M}\mathrm{e}\mathrm{d}\mathrm{i}\mathrm{u}\mathrm{m})\rfloor$
$n_{CN\Lambda I}\simeq 10^{1-2}\mathrm{c}\mathrm{m}^{-3},$ $n_{\mathrm{t}\mathrm{t}’NM},\simeq 10^{-(1-2)}\mathrm{c}\mathrm{n})^{-3}$ , $T_{CNM},\simeq 10^{1-2}\mathrm{K}$,
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2
:
$\frac{\partial\rho}{\partial t}+\nabla\cdot\rho \mathrm{v}=0$ , (1)
$\frac{\partial \mathrm{v}}{\partial t}+\mathrm{v}\cdot\nabla \mathrm{v}=-\frac{1}{\rho}\nabla p$, (2)
$\frac{\partial\rho e}{\partial t}+\nabla\cdot\rho e\mathrm{v}+p\nabla\cdot \mathrm{v}=-\rho \mathcal{L}+\nabla\cdot\kappa(T)\nabla T$ , (3)
$p=\rho k_{B}T/\mu$ $\rho,T_{\mathit{1}}.p,$ $v$
$\rho e=p/(\gamma-1)_{\text{ }}\gamma’$ $\kappa(T)=2.5\cross 10^{3}\sqrt{T}\mathrm{e}\mathrm{r}\mathrm{g}^{-1}$
$\mathrm{c}\mathrm{m}^{-1}\mathrm{K}^{-1}\mathrm{s}^{-1}$ $\mathcal{L}$ heat-loss function
- $\rho \mathcal{L}\equiv n^{2}\Lambda-n\Gamma$
$C_{S}\simeq(T/10^{2}\mathrm{K})^{1/2}$ km $\mathrm{S}^{-1}$ , $t_{\mathrm{c}\mathrm{o}\mathrm{o}1}=$
$(\gamma/(\gamma.- 1))nk_{B}T/n^{2}\Lambda\sim 10^{4-5}\mathrm{y}\mathrm{r}$ , (Field )
$l_{F}=(\kappa T/n^{2}\Lambda)^{1/2}\sim 10^{16-17}$ cm Field
–
1 $x=-\infty$ CNM $(T=T_{1})_{\text{ }}x=+\infty$
WNM $(T=T_{3}>T_{1})$
1 $n-p$ $(\rho \mathcal{L}=0)$
(isobaric )
$\frac{\gamma}{\gamma^{J}-1}\rho v\frac{\partial T}{\partial\tau}.=-\rho \mathcal{L}+\frac{\partial}{\partial x}\kappa\frac{\partial T}{\partial x}$ (4)

















$\frac{\gamma}{\wedge;-,\prime 1}\frac{k_{B}}{\mu}\rho(\frac{\partial}{\partial t}+v\frac{\partial}{\partial r})T=-\rho \mathcal{L}+\frac{1}{r^{2}}\frac{\partial}{\partial r}r^{2}\kappa\frac{\partial T}{\partial r}$ (5)
$\partial/\partial tarrow-\dot{R}\partial/\partial r$
$u=\mathrm{t}^{1}.-\dot{R}$







( $\dot{R}$ ) $c(p)$ $P$
73
$\dot{R}=c(p)-\frac{\gamma-1}{\gamma}\frac{2}{R}\kappa_{R^{\frac{\mu}{k_{B}\rho_{\mathrm{C}\mathrm{N}\mathrm{M}}}}}$ (8)
$\dot{M}$ \simeq 4\mbox{\boldmath $\pi$}R2\rho CNM
( – ) $(2/R)$ ( ) $\equiv$
$\mathrm{p}$
$+$
$\dot{M}_{p}=$ $-4\pi R^{2}\rho_{\mathrm{C}\mathrm{N}\mathrm{M}}c(p)$ , (9)
$\dot{M}_{c}=$ $8 \pi\frac{\gamma-1}{\gamma}\frac{\mu}{k_{B}}R\kappa_{R}$ (10)
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\nabla . g (8)
$2/R$ $K$ $x$ $V$
V
$V= \cos\theta[c(p)-K\frac{\gamma-1}{\gamma}\frac{\mu}{k_{B}}\frac{\kappa_{R}}{\rho_{\mathrm{C}\mathrm{N}\mathrm{b}1}}]$ (11)




2: $-$ $P$ $=$
$p_{\mathrm{s}\mathrm{a}\mathrm{t}},$ $2000k_{B}$ , 4000$k_{B}$ $+$
$p/k_{B}=4000$ $R\sim$ O.lpc












2005 5 Braun&Kanekar (2005) tiny HI clouds
21cm Stanimirovi\v{c}&Heiles (2005)
Arecibo $300\mathrm{m}$ $N_{\mathrm{H}1}\simeq 10^{18}$
$\mathrm{c}\mathrm{m}^{-2}$
100 pc 0.01 $\mathrm{p}\mathrm{c}$
0.01 $\mathrm{p}\mathrm{c}$ lMyr
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